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The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. . The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasif ied shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m^ of rock mass is used for each m"* of oil, 
then, for example, a porous shale rock of 300,000 m"* is formed during 
one year in the production of 20,000 m~* of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 12_, on which is overlaid 
a stratum of limestone 1_4 and possibly a layer of soil L6. A number of 
exhaust channels are connected to gas outlets 2J), drilled through 
limestone and shale. The heating elements 1_0 and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 2_0 belonging to such a row are 
connected to a manifold 2_4 via the connecting pipes 2_1 and shut-off and 
control valves, respectively, 22^ , 2_3. A larger manifold 2_5 for a number 
-of manifolds 2_4 unites these in turn with a condenser 26_ and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 26_ which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2_8 
connected to a storage tank for "the oil 3_0. A pipe 3_2 from the tower 
washer 21_ also leads to this tank. From a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe 3_6 into which is 
installed a valve 3_8, to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40 . 
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In a section of the shale rock, bordered at a right angle bo the 
plane of the drawing by the plane through the lines 4_2, 4_4, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements 10 has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44*46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows 48. The 
line 50 in Figure 2 represents the temperature distribution in the two 
sections. At line 4j4 the temperature can reach a value between 3 50 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 4 2 . 

While the channels 2JD in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 42-44 , as seen in the direction 
of the path of the heat according to the arrows 4_8, and which has been 
given the designation 52_ on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5_4. In the gas channels 
52 the gases coming from the pipe 3_4 are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4_2 and 44 . 
Some of these gases flowing back can be led off through an outlet 5_6 and 
a manifold 518 from the outlet channel 6_0 in this area, in order to be 
utilized or recycled, respectively, to the pipe 3_4 after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 6_0 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4_8 the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 2_0. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4JD 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 56^ 3_4 and the section 42-44 
in the shale rock, partly a circuit including passages 18,3_4 and both 
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sections 42-44 and 44-46 within the shale rock. According to the invention, 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However , besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication. Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 3_4 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduction, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases. 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 

equilibrium in the different reactions does not have to be nearly 

achieved because of the large surplus of lighter hydrocarbons and 

hydrogen, that is available in the pyrolysis. Through this richer 

gas circulation the condition also emerges that such hydrocarbons 

that are in the border area for the gasification more easily can be 

led away from the shale rock by means of the richer gas circulation. 

The heaviest hydrocarbons that without circulating gas remain and 

are coked in the rock, will probably therefore wholly or partially 

be forced to move along with the general gas flow by means of gas 

circulation* According to the invention new possibilities are thus 

created by introduction of a circulating gas in already heated shale 

rock to obtain a richer production of the coveted pyrolytic liquid 

hydrocarbons. Finally it is conceivable that the large rock body 

of hot shale coke through which the circulation gas flows on its way 

to the pyrolysis area in the shale rock because of its enormous * 

dimensions and with that associated catalytic activity to a certain 

extent directly allows a hydrogenation of hydrocarbons closely related 

to the coke, that have remained in the same, through which the loss of 

residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff erol jeaktiebolaget , Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3, char- 
acterized by that a part of the recycle.d gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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SVKNSKA SKll-TKKOUKAKTIKIli 'LACK/I 1 / OKKIiliU. t\) 

Siitt vi<l for^asiiiiijj av oljeloratulr skiMVrhcr"; in situ uiuler tillforande 
av viiriuc ^cnoiu i sUilVtrrlior^ol upptayna kunaier. 

l"l»phiimtri.: K. i ,ju n^m* rinn . 



I'ppi innin-cn hanlor si till ell salt alt 
framslalla skifferolja, bascral pa u ppvarniniiitf 
av sk i He i be r^el ul an fore^aetule nlhryluinj; 
av skiffer, varvitl de ^cnoni u ppvarinn in^eii 
framkallade oljeforande fjaserna avla^suas ur 
ber^el xcinuii i delsamma anlna^la kanaler. 
l-r ^aserna I'raiisk diirpa sadana delar av 
desamma, vilka Minora sk ilferol jau. under nv- 
kylnin^ ^cuutu kuiideusal ion. 

\'id U|»|) va mi ii t it <4cn av ell >>kilTci l»ei i; sker 
viil av^asnin^eu av dari hel'in 1 1 ii;a i;asbildan- 
dc sulist ;i user en lit ui I ran spoi l av en viss ina- 
leriaiiuani;d, sum alllsa i ^astinin av^ar nr 
herjjei pa liknande s;ilt som I. ex. \ id avj;a.s- 
nini* av slcnkol eller veil, oeh i samtli^a dessa 
fall kvarslar en mer el let* mind re |»>n"is tshnnT^ 
'av del tirspruu^li^a maleriahi. Del kvar- 
livande malerialel, daresl del hrslar av koks 
eller trakol, har i^emuu sin j »< p r* >>;i slruktur 
uloniordeul I ii»l stora for ^asen alkoinlii;a ytor. 
Del liar nu visal n i ^ . all iiveii skilTerknksen, 
d. v. s. i del la fall del avi*asade skifferher- 
L|el t liar en puros slruktur med niyckcl slora 
ylor.^tkomli^n for -aser. Sainlidi^t har skil- 
ferkoksen i mulsals till den vnnli^a koksen 
eller Irakolel en mycket stor askhall, d. v. s. 
res I av icke hrauubara bestandsdelax oeh spe- 
ciclll ftir svenska fot liallanden appear till om- 
k ring 70 % av den urspruiif<li#i skiffervik- 
len. Skifferkoksen iiiiiehaller hi. a. I. ex. oli- 
ka jrirnf6renin#ir oeh en he I del andra be- 
slandsdelar, som i konlakl med olika -aser 
aro u^nade alt i e^enskap av kalalysalor |>a- 
verka reaklioiier i ^aserna. 

Vid direkt av^asnin^ av sk il lerlier^el npp- 
sh\r under foii^aciulc franibliilluin^ av skil- 
I'ertdja myekcl slma vtilynter av iippviirml oeh 
av^asal skif feil>er^ heslaendc hn vndsak li^ett 
av Mulierkolcs. st>ni ligj;er kvar tirnhhal i si- 
iin tirtka la^cr, men sum ^eiioin av^asnin^eii 
blivil omhildat lill en enda poros Jnussa frain- 
slappli^ for gascr i alia riklnin^ar. Dare.sl sn- 
lundn for vurje in' nlja al^&r oinkrin^ 15 in' 
ber^jiiassa. hildas I. ex. under elt ars lid 
vid framslallning av 20000 in* skiffemlja ell 
purest skifferbei^ inn :iOO0UO m 4 . Under sj;il\u 



I »"n^a.Miini;sproeediiren av skil'fertdjan ant»rd- 
nas intuit sk ilTcrhergel en lan^samt Irainal- 
skridande viinncf rnnt, diir sftvsil or^an lor 
iippxaniiniit^en (eleklriska varineclement ) 
sum a\ luppskanaler for ^asernas avledning 
sueerssivl sal las i verk sa mhel . 

( !|ipl'innin^en avser att anvanda den pa 
s;ill (ilhihlade slora pornsa sk ii I 'erkok sinassait 
sa.s*tiii en kalalysalor for inledandel av vissa 
• Hi.skadr kemiska reaklioner inom densainma, 
;tlll mr.l avsikl alt fraiiishilla olika suhstafi* 
ser under niedverkan av kalalysalorn ifr;\^a. 
Hai\td ill n\ II jas de. naiiimla i;a sk a ita lern a. se- 
dan de shilal all Ijansl^ora sum a\h>pp for 
sk il l < n .! je t i;aserna. aven for lillforsel av ^aser 
lill >k ill erhiii^el . Samlidi^l kiinna andra dy- 
lika kanaler a n valutas for ;i\li:|ip av svnles- 
(tioduklri rramslallda inom sk if ferheri;el un- 
der metlverkaii av den av .sk if ferkok sen hil- 
da<le kalalysalorn. I*ai del kaiialer hildar sii- 
ledeN lillupp lill skiffei koksen oeh andra ka- 
naler avlopp frail densanuna. varvid ^aser, 
sum under Iryek nedforas i her^et pu elt stal- 
le. kunna avforas ur detsamuia \*$ elt annat 
slalle. (iaser koniuia hiirunder i konlakl med 
kalalysaiorns ylor <»eh paverkas av desam- 
ma pa sadant sail, snm helin-as av loihandea 
varatido kemiska oeh fysikatiska f<n hallan- 
<(en. 

I 'ppliiiniii^eii skall nedan ii;inn;iiv heskri- 
vas under hail visnin^ lill a hifo^ade rilniu^ 
stun event pel visade ul ft»riiif;sfoi in fur sal lets 
^rnoiul Vuaiwle, varvid iiven ylterli^are up[din- 
niu^en kanneleek uaiide e^enskapei skola nil- 
Kivas. 

I •* i i< - I visar inor eller i n i i m I r«* srhematiskl 
ell sk iffei hei inrallal for f i amslallnin^ av 
skillerolja. sell i verlikalsekl ion. 

Fi*{. *J visar elt diagram an^ivaude (eiupe- 
ralm fordefniiij;en inom sk if lei ber^irt. 

A riluinp;eu l»eleckn«r 10 ell antai v-irine- 
eleuieut. sum aro anhra^ta pt) jamna mellan- 
rum i skifferher^et 12, pa vHket iir overlax* 
ral elt lager av kalkslen 14 samt eventuelit 
ell jonllaKer 10. Kt» antal av^i^kanaler IH sta 
i forhindelse med genom knlk orh ski<fe«* ncd- 
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' 6 &™««VV '2 V3rn,rclemc„icn 10 och 
.n^kanalorn* IS S1 „, sa.„li,|ioi :m((| . (l „ :it | c ; 

alanol. (.asavloppen 2ii tillh.„n„de en dvlik 
niil arn over f.i.lMn.lclli-ior 21 ,, c |, avsl ina- 
nmns- rcsp. re^lcrin-s^cnliicr 2> X\ -mslut 

:? a "'' 'Kskanal 24. K n sturro .sum- 

;>n<<sknnal 2ft for el. fler.al sanding an or 

4 forrnar dessa , si,, lur „,od ,„ k 7...<loii,«..r 
!0 co h ell tvallorn 27. v:,ri skiffo-olie-ase, n-, 
-a kan. salt ncdky.as „ c l. i mojli^o , a n 
:«-rn:j» ran kondenscrhara oljeb«land.sde- 
ar. Kondensorn 20. vilken avon kan ultras 

v resp ...nfalla ap|,ai:.U.r lor nnnan kcmi.sk 
-ohandl.nfj ;iv skilTcroljcjjascr t. ex. avskili- 
i,v sv:,vc " 1 P"" an.lra l.iproduklcr i doss., 
tiunoiH en : l«liii. lf{ 28 anslulen till on 
:..nl.n f 'sl,ol,allare .111 for oljau. I derma he- 
salhirc mynnar aven en ledning 32 fran tvitl- 
,»ri,et 27. K. An en ff renlcilniiif« .14 kniwi..' on 
.el :iv <le icke kondenserade nascrnn avfiiras 
enon, on iedning 30. i vilkert iir insall en ven- 
:t -IS. lor alt anviindas som bransle eller for 
adra andnmai. tn ann.in <lel av gaserna ge- 
..mslioniina en koinprcssorannrdnin" 40 

I en seklion av skifferherqet hei<riinsad vin- 
-•Irall mot rilninKsplnnjl av plan ijenom lin- 

na 4 2. 44 anta«os pyrolysen, d. v. s. en un- 

r vaniiclillforsel forsi^Aendc nybildniny av 
.:.ffcr«ascr vara avslnlad. Van'nclillfor'seln 
:l elciuenten 10 har h;i r nlltsa avhrulils | 
allot ulvinnos f<ir d.nonl.licket en seklion av 
.iffor!icr»ct, I>e.nr;insad av linjcma 44— t(i 
;noeva K en f.irulsaltes alltsa vandra i rikt- 
••fiKi-n av pilar,, a 4,S. Linjen f,0 i fi«. 2 repre- 
'literal- lempciatiirfoi.lelningen i do 1,-id i 
kliiim-niH. Vid linjen 44 kan temporal m en 

«v:i uppnatl etl vardc.*„ellan .150 400° C 

rclrac'esvis omkrin,. -"Wll* C. Temperature,! : 
der Kcnoin proccssert enligl uppfinniiit'ei, i : 
imnu mot linjen 42. j 

Nfi-tlan knnnlcrna 20 i Nrklioncn -14 • 10 j 
.ristxnra son, avlnpp f,ir do i donna seklion ! 
vnnna •ikiffor^ascrna. har minst en rad dy- ! 
a kannlor. .som f, r lK>lii K vn vid scklionens 

^4 tiakkanf. sell i vannevafiens riktninfl ' 
:i S t pilar,,.-, 4.S. url, son, * riliiiiispii ntvil* j 
-ooknuiuen 52. anslutils till komprcss-rns J 

try ksidit vin en samlin^sk.inal 54 I -is- I 
-leiiia ',2 hrin^as salimda ,1c fran lednh,"- j 

14 konunande "aserna att alerslromin;, till 1 

redan av^a.sadc skilTorl.ei-et inoni o„„a- ! 

mellan hnjerna 12 oel V 44. l a, del av dessa ! 
rslromn.ande »:,.se, km,,,:, avledas -enon, | 
avlopp .,1, ..«•!, on sa,iilin.».ska„al .IN fn,n ! 
Uanalon IW) in<ni, delta i.niiade. for alt of- I 

lan.plix l,olu,ndlin» -enon, komtensal ion '' 
(vatl,nn K eller andra proeessor n\iti--d- ' 

resp. atcrlcdas till l,-d,ii,.i;e,i .11. KvenliTrill j 

:■>:, kaualorna (ill var: pkupplade „„d . 

ilin.Hsled.Mnuo,, 24. Iteslon av uas, r„a !<„„. ' 

under forlsall sli-oiiMtin K in sk il l o, her- ! 

^ pornsa la^rin^ar i pilarnas \H ril<|„i„" ! 
' konlakl ond .skU ferl.erii i, , , t .|,: .' 



'"•U-n 14- .|ft.d:-ir„,.p 1:ir „,„,.„ . iv . 

pen..,,, asl.-,dk.M„ m:i ,Ml..| i ill, ;l . |< is--, I,;... 
".yeksteK,-,^ l,.,s k i( : - 

en I -i l l' I""' '''•'"■^'•"i-^r. ,|,U 

.1 k.ol.s anslnlen Id) p:,vs.,. 4 ,. 1I1:l :>li t| s ., 

ek ,ono,, 12 II i „ .,„.,. , |(i . N ( " 

luels innelalla,,,!,. pass.-.M,.,.,,./ ,, s , 

«c .sekUonerna 12 II ,,,|, ,, , ; illn p_ 

fcrl r r«r,. SAdaoa , ilU , ,,.,„„„ . 

Oljan br,n g as salnl.-s ,„li ; ., uppiinmn..,-,, ,1, 
Kenoo.s ron.n,:, s| t i, ,„. ( , ( . 

, «V ,,,,: ' h " l™*' «i" I'vli^u, Iransp,.,! ,\ 

.leaser fr.h, s|, „,,,,„,,„., im fc,,,,,,,. „,„,,„. 
'•'HKningen "on.,,, .I..,, .. .1 v.-, I< .„,. dvlil< , 
M-ser ko.n.n:, all pn-M.-ra. Vid sidan :.v ,\\ „n , 
spolvrrka,, :iv«-s '"<•'"'' i I id r,,lij>| „,,,,, hl „ 
en avon r„ :,„,,:,„ v.-rka,,. Vid all .,| j.-fr ,,n- 

| stalln,,,* „,.,! ,v P s , , lm . M j s , iill( ; . |M . .. .', 

«P|»ko.„,„cr al.lid pa av ,|o, .".ver.r v L 

! son. radcr , her-.o. vid on doff J 

luster jienon, «asla,-k. li; o i„..,„ l« , K et „, ,„, 

markvtan. SWkor f as , 1: ,r ,,h Vil '•„ 

l>erget orl, .reT^erla-r.Mlo l<.-,lk| (l . ri;p , ;ir j sj „ 

.iwle fiam.^lallda ,,1,,-mn,-, •„.-, ku.n.uor d:i,IV,r 

all sa sioan, ,v A „i„ -. ,,l u |.- ifk . j 

■spnrkor , mnrken ..x.,.,pa s| ; i| |V, l H -,-ol 
"St uppl,„nin-o„ lyll. s l( ,|:,n a vyasal' slufiv,.. 

I»er« ,„ccl lilll.jiil,. av ..„ , ; ,„ t . ss< „. „„.,, V,',. 

ser dar ..Ij.in redan iilviinnils |),.| I 1< - ,7, ( . 

->m da, yid alll fori W |, „ |(|M , ir U ,„>nn,,- 

I'd sa salt all hosla av l,, K,,ulc -.ser sn,„ 
■eke mnelnMla „;i s ,.„ ..lj.,. I la, il;( . ri ., m vinn , s 
i-nli.t-t upplmni,,^.,, d.-n l.„.|,len. all .,|jef„r- 
tlisler Kcnon, lae.k.-^o i ,n.-,,Uvla„ .oinskas 

\"l "Ijculvmni,,:,. Ilr ^ t< i| ! | ;;| „ ( |,., . )a 
■••Wis. all horo.-nde pa .1.- I.o.prraloror u.h 
O-ek. vanmder pyn.lv s,-,, ,.., l W :, r . :iveos.,M, 

^."•".lo pa don l,a..,„|,,l. (l vi||< , n 

skill.-,, .s-en Vires. pvr.Vy 

sen ^„o,.,f.".rev ond.-r av ,1.- Iv.ik.disLa ..,'-1, 
klMo.sk., ....Korna i .-ler:,.|,". I.irl.allan.l. n. 

sa all ohka Mrl.Maosor nll.il.l^ i ,.|| kxaolila- 
, •••'l:">sl.. l l,.,ll:»,,.l,. lid n ... ,.,|, ... Salnod, 
<;«n son, even, pel .-.nla-.v all ;„ ■. ; , v ,,,.„ ,„. 
<l-"lo pv-olys-.s, ,, s ,v ,.„ viss 

<le ay densanooa ax i :i „ ,,. |, ..„„,,.., n ; il . s | ;iU . 

•i« e kolvaloo |,„- ;,|| sioli,,,., I j.-t.il.l. • 

k.-lxalooa pa .^r „o.l ,,,„.,.,. |,-K v I,.. - 

vikl k.-onoa all „,,,....., ,,„ 4 . j,,,,,.,. 

Hen lolala -iw ,.| V iii. n. 

Sialva ,..v,mIv. — .„. 1V ,.„„ ,j. 

.'"••••"■^•"ll:.!"!.- M •-••„,. ,„..„ .1,., , r , U . 

'' snU.-.l.-l l.v.l. , ,,, . „ .Mil wsv ..... 

J M "" ,, " 1 "" 11 -"' '■•■Ka'.Ma .,lll,,| 
i.y.uor. Don ^, .,,.o, I,., ._...„ . , |(|| 

I.e,-el aloriolo.da ,.,v. „ ,,. %:is ;(X 

Maen.le I rani^ar. pr..p.. , sxit> 

vale ...I, l:il| :ill . U, .u :l ,,.„ ,„ ,„,;.,. 
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. ■ I \ > ^ . I M ' 1 1 , 1 1.411 \ I I U ** I I llf l\n-n U < * I - 

ill \ tin nil s. I n:u\.ir«' m * k il I ci lici ;_;••( x 

*|.l|.l |«>|l^.l IIIMNN.I Ni.lll K • 'I 1 1 .1 U I >t 1 1 inI .1 1 1 n «.cli 
al.lt* I » \ I » .1 \ V llltl (III pa^al Nidi Vtkcl Jf 

, .1 \..lvnici\ kmimirt enlist 11 1 » 1 • I inn i 11 „iii xvi 1 • 
sK.tllrl .i\ \ ; 1 1 : 1 > ofli lallat'e Iv.lvalcii 1 den 
1 4* 1 1 1 1 1 1 > rt 1 , t ^:i.st*ii .ill pavcrka |»\ 1 nl\ ncii i ilcn 
l iKlnin^ :ill en lialans slrav.n ;tll ;tl r t si .1 1 l.i » 
hp*^iIcii 11 rs| tin 11 ^1 1 ^111 nl\iitiM:i J i\ it •! \ >i;,i sc 1 1 n 
1 1 1 1 1 1 1 : 1 1 1 >: 1 1 tiling. Delia t • m li:d la ink- (mile 11:11- 
in:t.N*l L 11 11 1 1 :i liknas \ id cti Ii \ drrrin :;. men en- 
list uppl inninu;cM ei'saln-^ de inyla-l 1 1 * • l; : 1 
Iryek. under vilU:i .\adaii Ii\*Ii ci in- lirukai ;;e- 
iiumliir;is, i della met! en > «l anlli :: kmilakl- 

^ via i kalal vsaloru, m»mi 1110 j li^or ;ill inoiii 
rimlii; t ■ c I uppna ell n :i 11 1 1 :i 111 Jo till ell lialan- 
seral lot hallande mellan 1 Ic olika reak I iouer- 
iia vid pvrolysen. Diirvid hinder mera kol vitl 
del ^enom aleriuforin^en till ITirtla viilel, var- 
icelloid i koksen kvarblivandr kol minskas 
till r 11 uiii for en kvautitaliv nknint; :i\ de 
ui jcbiklaiule i;aserua. 

Kali^t uppf iuuin^en passrrar ilr i;aser, ur 
vilka uljan ulvuuuils forsl ^enoiu cm ptiiV.s 
lici-tiiasNa. (I;ir nl jea vd r-i vninj; redan ar full- 
Ihii-tlail. I lartmdor forvarmrs sa^da leaser, sr- 
4 1 : 1 1 1 de under pa.N>ai;ell l;cihmii komlcnsnr oeli 
Iviillorn uetlkvll* lill I'll lai; lompeialur. mhii 
i prak I iken haller sii; omkrim; U J eller ki^i t*. 
Del* redan av^a.sade sU i f fer kernel »"li dcii 
spilj \ a ri no sni't i doll a varum liori; kvarlam- 
naA efter pyrnl yseu. utnytljas jcjlumla iklvis 
I'i'ir fin v ;i rin 11 in:; av den vitl pyrol\,M'M uied- 
vcrkaude cirkulal i( ui s^asen . Kltledan en ka- 
lian variuoimieliall ill' relalivl kii;l, kan 
enlist u ppf in uin^eii den kvanlilet i;:in. mum 
eirkuleras iiernende pit oinsland i^liolcrna val- 
jas .sa. all de.ss volym upp^ar till en a flera 
:;jiii;er tlrii viil pyrolyscii nyiiiklatlc i;a>rns vn- 
lyin. Il.iriL;fiuim undfi lallas del rcak I i t m 1 > I (»i - 
Itipp, .sum li-ir ovan atilylls sa sail, all ell 
lialjiiisforliallaiKlc iiumii dc wlika rcakt iniu-r- 
11:1 icke lichovcr niinucUevis uppnas pa .mund 
av drl slora (ivcrskott av lid tare kolvaleu nch 
villi*, mhii vid pyrolyscn fiimas t illi;;iiii;ti^a. 
r.cutun ik'ima riklij^aro -ascirk itlal ion in I ra- 
tio r a veil di'l forluUlamlcl, all sadaita kolvii- 
tt'ti. mhii l'nn :i 1'^ fcraiisnmraili'l f<»r fori;as- 
nin-iat. lallaie kiimia avforas ur skifferlifr- 
i;el mod liillijalp av * leu rikli-ar.e -a.srirkiila- 
lioiK-ii. Do lyii^sla kolvalcna, soui ulan cirku- 
Ifraiitk* i;:is kvarhliva tirli ("tirkoksas i l»ori;el. 
lordt*. d-irfor mod liillijalp av ^asrirkidalioii 
lu ll rlliT dolvis ltriiit;as alt meul'olja den all- 
iiiatuia masstroiimiii^cn. I'aili^l uppf i)inini;vii 
skapas saledes kciuhii inforaiule av on rirku- 
leiautk* t ^as inotii red a 11 uppviiiinl .skiflVr- 
i 



*■'■»:-. (Il^lu-li-i :it| 1 ih. til 1 rn ill. ait* pro- 

.Inkli-n .i\ iU- -fit p\ 1 .tlx si-it . I lei I rak latlc 

iKlimlc I- ••! \ alcn.i Mnlli^cn k.m del laukas. 
ill di it ^l"t.i lui^ki.ipp .i\ \.iiin n|, il I rrki ik.s. 
.;cft>>iii \ilkcn cm k 11 l.d i" .iin^.ini n s|iiiiiiiii:ii' pa 
^111 \ :i ^ lilt pvi'nl \ stiiiii atlcl 1 stv i 1 1 cr lie ri;el . pa 
^itiiiil .i\ "*iua ciiiiiina tli uicii Mt >ncr « »« * 1 1 dar- 
iiinl I < • t U j 1 1 1 * I > : 1 1 1 ka(.tl\ s.iIhi \ci kan ducUl t 
in. 01 iitctli^cr en Ii vd 1 critic a\ imtl kok^eii* 
itat slak I adc kolvalcii, m-iii k \ .1 r^l a n 11a I i <k*U- 
s. mini. 1. \ ari:;iMii mi i i'nI ft u*l ti si cn i form av 
kiiks ncdlirin^as. 

I stallcl for pyrtilys^a^cnia onli-^l h\;iii kun- 
11. 1 antlia ^a.ser, t. e\. genera 1 1 >r^a n kotiuua 1 
Ira^a lur asl ad kom 111:1 udet av <»lika oiiskade 
kemiska rtaklioiu-r under inedverUan av den 
! pditts.t v.irma skiffern. 



Patentaiibpr^k: 

1. Sail vid lor^aMiin- av ol jcfuratnlc skif- 
Icrln'i^ in >iln under I ii lltnande av v:inne ^e- 
nitm i skif ferlier^el uppla^na kanalcr, ka!i- 
nclccknal tlaiav. all setiaii ill skifferparl i ^t'- 
111 mii pvrulvN av^asals m Ii hlivil porosl. ^asor 
inloras i dt-tla parli. medan tie! ainui ur 
varmt. -fimm aiulra i sk if iVrliert^el uppla^;- 
11a kanalrr ;in varmcl il 11 < »i M'lkanaU-rna oc!i 
all dt-Nsa ^aser iiro av sadan ail, all tie liarun- 
dcr nlsallas for kemiska reaklionri" ulan for- 
ln aiming inetl ^k i f I erhet ^el I iaii^t-oraiitk- mum 
kal al v.sator. 

2. Sail enli^l palcntan.sprakel 1, kannelcek- 
nal darav, alt i sk i f IVrpa rl irl aleriiift'ires al- 
1 1 1 i 1 1 n I c 1 11 1* en del av tlen iinikr pvrolysen kil- 
datk* L;asen, sedan den -eiinm koiidensation 
elkr tviiltnin^ under avkvlniu^ lierovals >ina 
11I jrlYirande kestandsdelar. 

it. S;ill enlitft patent ansprAkel I, kanneleek- 
uat diirav, alt den inforda ^asen ^eiioin en 
koinpresst>raiu»rdnin^ brin^as alt slromnia f;e- 
noni etl parti av redan av^asal varmt skifler- 
kcrj_: lor att darifran inloias * annal lier^par- 
li. i lit i- oljeutvinnin^ pa^ur. 

•I. Sail enlist jialenlaP-sprakeii ! ii. kiin- 
mtrt knal diirav. all en del av den alerinfoi- 
da ^aseu ullages frAn sk if fcrlirr^el innan tlen 
nail den /.on. i vilken av^asmn- av -skiffer pa- 
*^;ir. medan en aiinan del far passera aveu den- 

Mil /oil. 

a. Siill enlist nAf;ot av de forc^arude pa- 
li.nlauspraken. kaiinelecknal darav, alt 
serna inforas i skifferkerj^e 1 . -eiMmi kauaJer. 
mhii under pvrolysen • jiin.N 1 Kjorde soui ^as- 
avlopp. 
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Translation of ths cl^Ima oi' .iwadlah r'atu.it wecifica t ion ll'^.l^S 
liven a ka Skif f erol Jaak t ia'ouluget , I rooro, .iwed ;n. 

I. Pi prooeaa In tba gea Ii'ioutiuM of oil-bearing shale rooka la 
altu while supplying heat through channels bored In the rook, 
characterised In that when a ahale portion has been degas if led by 
means of pyrolyaia and has become porous gases are introduoed 
in said portion, while it is still warm, through other obannels 
bored in the shale rook than the heat supplying ohannels, and that 
said gases are of ouch kind that they in the meanwhile are subJeo« 
ted to chemical reactions without combustion, the shale rook 
acting as a catalyst* 

2/ A process as claimed in claim 1, characterised in that at 
least a part of the gas formed during the pyrolysis is recycled 
into the shale portion after that its oil-bearing constituents has 
been removed by condensation or washing with cooling, 

3«|A process a* claimed in claim 1, characterised by that 
the Introduoed gaa by means of a compressor la oauaed to flow 
through a portion of already degas if led warm shale rook to be 
introduced in another rook portion wherein oil is being recovered* 

i|« A process aa claimed in any of the olaiasl to 3, oharaoto* 
rised by that a part of the recycled gas is discharged from the 
shale rock before it has roached the sone, wherein the degaalfioa- 
tlor* 0/ shale is taking place, while another part la passed alao 
through this sone. 

5. A prooess as claimed in any 'of the preoeding claims, 
oharaoterised by that the gases are introduoed into the ahale rock 
througt) the channels serving as gss outlets during the pyrolysis. 
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